The association between the aqueous humour levels of asymmetric dimethylarginine (ADMA) and pigment epitheliumderived factor (PEDF) was evaluated. Aqueous humour levels of ADMA and PEDF were measured by highperformance liquid chromatography and enzyme-linked immunosorbent assay, respectively, in 31 uveitis samples and nine cataract control samples. Aqueous humour ADMA and PEDF levels were significantly higher in infectious and noninfectious uveitis patients than in controls (0.67 ± 0.04 nmol/ml and 0.55 ± 0.03 nmol/ml versus 0.43 ± 0.04 nmol/ml for ADMA; 8.22 ± 1.45 µg/ml and 5.22 ± 0.95 µg/ml versus 1.32 ± 0.22 µg/ml for PEDF). A significant positive correlation between ADMA and PEDF levels in aqueous humour was found in control and uveitis patients. These results demonstrated that the aqueous humour level of ADMA is correlated with PEDF in humans and suggest that both ADMA and PEDF in aqueous humour may be elevated in response to inflammation in uveitis.
Aqueous Humour Levels of Asymmetric Dimethylarginine (ADMA) are Correlated with Pigment Epithelium-derived Factor (PEDF) in Patients with Uveitis Introduction Pigment epithelium-derived factor (PEDF), a glycoprotein with neuronal differentiating activity, was first purified from the conditioned media of human retinal pigment epithelial cells with neuronal differentiating activity. 1 It has been shown to be the most potent inhibitor of angiogenesis in the mammalian eye; it inhibited retinal endothelial cell growth and migration, and suppressed ischaemia-induced retinal neovascularization. 1 -3 In addition, PEDF reduced oxidative stress generation and proinflammatory cytokine production in the retina of experimental diabetes, thus acting as an endogenous anti-inflammatory factor. 4 -6 Indeed, it has recently been found that aqueous humour levels of PEDF are correlated with inflammatory markers such as tumour necrosis factor-α and monocyte chemoattractant protein-1 (MCP-1), and may be elevated as a counter system against inflammation in uveitis. 7, 8 Uveitis is a devastating inflammatory eye Y Yoshida, S Yamagishi, S Ueda et al.
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disease that can lead to visual impairment and blindness. 9 -11 There is accumulating evidence that nitric oxide (NO) and nitrooxidative stress play a role in the development of experimental and clinical uveitis. 9 -11 Indeed, aqueous humour levels of NO metabolites are increased in animal models and patients with uveitis. 9 -11 NO is synthesized by stereospecific oxidation of the terminal guanidine nitrogen of L-arginine by the action of NO synthase (NOS). 12, 13 The synthesis of NO can be blocked by inhibition of the NOS active site with guanidino-substituted analogues of L-arginine, such as asymmetric dimethylarginine (ADMA). 12, 13 These observations suggest that ADMA, an endogenous NOS inhibitor, may modulate the development and progression of uveitis in humans. A relationship, however, between PEDF and ADMA in inflammatory eye disease, such as uveitis, remains to be elucidated. The present study examined whether aqueous humour levels of ADMA were positively associated with an endogenous anti-inflammatory factor, PEDF, in patients with active uveitis. 
Patients and methods PATIENTS

SAMPLING AND MEASUREMENTS
The aqueous humour samples were collected from infectious and non-infectious uveitis patients under aseptic conditions. Sampling of aqueous humour was performed at the outpatient clinic under a surgical microscope after sterilizing the surface of the cornea and conjunctiva with povidone iodine. Approximately 100 µl of aqueous humour was taken from each patient via limbal paracentesis with the use of a 30-gauge needle. Aqueous humour from patients with cataracts who had no history of other ocular or systemic disease was also collected during cataract surgery as control specimens. Each sample was centrifuged to separate the cellular component and supernatant.
Levels of ADMA and MCP-1 in the samples were measured by enzyme-linked immunosorbent assay (ELISA), and levels of PEDF were measured by high-performance liquid chromatography, as described previously. 7, 12 The inter-(n = 17) and intra-assay (n = 14) coefficient of variations of the ELISA results for PEDF were 4.7% and 7.3%, respectively. 14
STATISTICAL ANALYSIS
Data were analysed by the Kruskal-Wallis test and the relationship between ADMA and PEDF was determined by Pearson's rank correlation coefficient. P-values < 0.05 were considered to be statistically significant.
Results
Thirty-one patients with a mean ± SD age of 47.4 ± 3.2 years (12 with infectious uveitis; 19 with non-infectious uveitis) were studied: herpetic anterior uveitis (n = 7), acute retinal necrosis (n = 2), acute anterior uveitis (n = 4), toxoplasmosis (n = 3), Behçet disease (n = 2) and ocular sarcoidosis (n = 13). Control aqueous humour was collected from nine cataract patients with a mean ± SD age of 65.2 ± 2.7 years.
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The levels of ADMA and PEDF in aqueous humour were significantly higher in infectious and non-infectious uveitis patients than in controls: 0.67 ± 0.04 nmol/ml and 0.55 ± 0.03 nmol/ml versus 0.43 ± 0.04 nmol/ml (P < 0.01) for ADMA; 8.22 ± 1.45 µg/ml and 5.22 ± 0.95 µg/ml versus 1.32 ± 0.22 µg/ml (P < 0.01) for PEDF. A positive correlation between ADMA and MCP-1 levels in aqueous humour was found in control and uveitis patients (r = 0.32, P < 0.05) ( Fig. 1 ).
Discussion
To the best of the authors' knowledge this is the first time that the aqueous humour levels of ADMA have been shown to be positively associated with PEDF levels in controls and patients with uveitis. These observations strongly support the concept that aqueous humour levels of ADMA are elevated as a counter system against inflammation in uveitis on the basis of the following evidence: (i) aqueous humour levels of NO metabolites and nitro-oxidative stress are increased in animal models and patients with uveitis, thus indicating that they play a role in the pathogenesis of the intraocular inflammatory reaction in uveitis; 9 -11 (ii) since ADMA is an endogenous inhibitor of NOS, 12, 13 it is conceivable that nitrooxidative stress is counterbalanced by ADMA in the eye; (iii) PEDF exerts antioxidative and anti-inflammatory effects on various types of experimental eye diseases including uveitis; 4 -6 (iv) PEDF levels in aqueous humour are elevated in proportion to the disease activity of uveitis, thereby counteracting the inflammation of this disorder. 7, 8 In combination, the present findings suggest that both ADMA and PEDF in aqueous humours may be elevated against inflammation in uveitis. Pharmacological 
